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(54) APPARATUS AND METHOD FOR DRAWING ELECTRON BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten settling time, 
while optimizing a drawing order of drawing patterns in 
an apparatus for drawing an electron beam. 
SOLUTION: A deflection region dividing means 1 divides 
a deflection region 6 into a plurality of irradiation regions 
S1 to S5. A drawing order deciding means 2 decides the 
order of drawing of the drawing patterns, included in the 
respective regions S1 to S5 generated by the means 1. 
A settling time deciding means 3 decides the setting 
time, in response to the drawing order decided by the 
means 2. A drawing means 4 draws the pattern on the 
region 6 according to the drawing order decided by the 
means 2 and by the settling time decided by the means 
3 using the electron beam. 
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ttUTl^©A«*->S»BT**P»«BBBC*N> 

T, 

a s ft 5 « h/n- * - > © bbbj? * *jrr * fiiiii® 

WIB«SH)BJ?ft«#gfc«tt>Tft^3ftfcfi5iaJSJ?t^ io 
WESBBJfftJfc^RfcioTetafcSftfcBBBJftcfE 

ox. s/i. ftateE^str^s^atcfcoTft^^ftfc: 

HEIIfSB. ft»IIIW©B*K:**ftT»r>*»B-'t 
*->**##|t]fcB3fc«BU HrJt©«Btt©B«a> 20 

Ci*l»«i-rsB*BlEB<D«^B»BBB. 
[R#S3] BGBBBtt#M?fttt. jffiEBffcT- 

ARBB«*»*©S»©B«K:#tlU 
guEJSH^a«. #^ro««tc^*ftTt>5*aa/'?^ 

«RfaBBa**fiK:&*J:5lc«B-r*<!:fc l b 
fc, W£©B»B««>*Bat»7L&»&fc:tt, »«T 

dt*#mfr-5»**iE«<o«^fliB^a. 30 

B*^7Lfc«^fctt. ^©JSJgM^Cis^T. 
fiSSUfclfS^— >^e.afeifiVifiSBA^->*S*!] 
CBBf* H t ^#®<i:-r^ig*JS 3 EB©«7-*I»H 
SB. 

[M#«5] lfflES:£BW**¥Rtt. WEBBOR 

-5 C t -r*»*a 3 ERam?*BBgB. 

{R#B6 ] ^x-^KRR^ftfctmcB^BSB 
WLTBJfcro/t^-^BBTSB^BfliBiSifcfcii^ to 
T, 

BE£«Xxy 7fcJ:oT*BSft£aBBB«££a: 
ft«BBrt4r->a&BMj1 e £B£r«ttBMJ*R£X 

(WEaBWJfft^Xxs/^fcioTftftSftfcfliBWff 
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£3ftfcttfc*MCTttett»lC»LTiiH/^->* 
*^*fcJ:»3«B-r**B^yy^t. 

WBBOBBfcBB] 
[0 0 0 1] 

c;«?imm#£ciiu mz, fctttrnft 

*f» Ctfi £ B W L/ THr*©/**' - > ^fiStST 5 «7 
^fiSB^B*3«fc^«7^SSB*telcM-r-5„ 
CO 0 0 2] 

[«*©«*] «^B«Btt«». 7* h^x*©f£§st 

BT 5 ^ fc> £ it tgfSiB&ffi t> jlffl <fc S ft T H -5 . 
[0 0 0 3] HfBBBTtt. CAD (Computer Aided 
Design) f-?l:I^< 

-5. 7S*5. fSBtcS-T-SWfPBltUTti, 
M*iJ:tflf-ARIti*B©.ttK, e-ARrtiP*IBI4iJ:tf 

[0 0 0 4] CCt. g^WPelttt. b'-ASrBfaLfc 

gate, i;-Aoitfi*«ft3fe-r**'ck:«-r*wnBi*t» 
^-^(cfi^K T^nyB^tBRBBSKBUnT*;: 

tTfrfcft-S. 

[0 0 0 5] BAtf. si o»c*-rm7t*-AB(S]m« 

WK*5HT. ffiB/^-^C^^ffiB/^^— >D(cm7 
faf— ASBBSttSBS. MB./** — >Dt=B»U&» 
fc, R^-fcf-AWBBttBttBl UC^-T.fc'PtcLtfe 

■3TKS*B#*.0. Cft*ttjeBB£B-S. 
[0 0 0 6] fc*5. ££BMtt. BfSlSftaBB**** 
HB<!:. Sl^lBWi&RtSft*. ffiot, B 1 0 

tr-52r#. JSB/t^->C^S«IBA^->D'vBl6l$ 
tt* J: 0 fe**a:BJfeBB*)6JRtT*. 
[0 0 0 7] 

[3BB*«BftUJ:5fr*KH] iC^TftJfc. Iff 
-ABl8lB«rt©BRBMtt— Jfe W»Sft*B;*:B 
ffl) JcRfcUT^&a*. 7>)V—-?y hZft±2i*Z>tZlt> 
(C. &M£Bft<R<r>*£Ctt. BRBW*>S< 

[0 0 0 8] fCT, *filOS6 1-1 13 7 1 4 

#I¥2- 1 8 3 3 7 8*J£ffilCWI^Sft-Clr»*J: 

5 tc . «7 e - a ® bash;:* i;t8£bw « fcse-f 

*#JSj&*«B£ftTV»S. 
[0 0 0 9] L-frb&^b. Cft<E>©#8rCfi. 17t' 

ffiBWfftrWLTISSjSft^ft-r, ^-©«g». 
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[ooio] ^cit. ^is-r-smffc. m^-a-A^m 

®.ft<D±T<Dffimrti?—>\zz>^x. Wmi&B&SMik 
s <t n ? ras r> tz. 

[0011] *.&mi*> SkiLV)&ot£*\Z&%.Tts.l£tl 

^jsH^ffi^tiwr s c <t £ b m t-rs. 

[0 0 12] 

WLTRlf^C0^^->«:fSjii-r^^^}iiiigB(w43^ 

■t^m^mm^^mt.. mummm^^^z^.-o 
T&i£2nfzmmmfriz'&?T, ztz. m$zmj£mrn&: 

TfiiiS/''?^->«-ST^Iw«fcCl}iiS-r-&*SiiJ#S<i:. £ 
[0 0 13] CCt, iHlSim^fiJ^gti. m^Ft*-A 

Mfamt&zm&vimMMmzftmTz. tsmmFf-fctt 

iz<££nz>mM/*?-><»t8immfcz&Lfe-rz. 30 
fflikttfkit. i8iWMfr1kj£^tk\z£^Tik?£znrzi8i 
MmmzfcCTmfemfflz&iz-rz. mw^tk\-z. mm 

tz. m^mr B m^mizj:^T^$nrzm^mmizx 
tmizmsTmw/vr-y&mTmz^offim-rz. 

[0 0 14] 

i%wv>nm<nmmi pat. ^■^m<n%mmm^mm 
z&mLTSiBji-rz. mat. *%w<nmftmm&i&w 

TZMmffl-CfoZ. Z.<Z>MiZtjkTJ:olZ. *5&W\Z%Z> 
#82, 6/£»#fSJ&^I3:3. fi§i®#&4 (ClJ: 

[0 0 15] ddT. fi[S]»SI¥liii flni2i#! 
& 2 (i. mfam®ft%& a 1 (c j; o $ n 

[0 0 16] S^B#F B 1ft^¥l5 3(i. »iSfflHPPft^#6S 
2 JC J; o TftSS $ nfcffiHlWfCJfc C Tgj£IH*fH] * ft5£ 
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[0017] ^jc. iA±<nmmmv>mmz-z>^Tm.wt 

»<DMfH*<£>ig«S 1~S 5tc#tiJ-f 3. 
[0018] *H)llJ?ft^^g 2 te. {i(S]®^^iiJ#e 

s i~s s<D*n j etiizm?z>ffiwK?-><Dffimmfr- 

H^$nfcgB»{c^-r«fc^ir. Steffi" £±?lc&31ffiHK 

[0019] flfoT, MfifttJcW^ilES 1 fC-PUTte. m 
<D&frt>t5izfc£Lfz®-&!,z'fTg SfcSJii#-efaiiJ/^ 

[0 0 2 0] ^P#F s 1ft5£^3fa. }fiii)iBj*:ft^#© 

2{c«t:oTft^*nfcja@)iij?(cjsi;T. B^^^ft 

SbSEfStfcj^: i;^B^Sf RiJSrl&rf -5. 

[0 0 2 1] filiii^g4« < }§iiiMfl:ft^S2JCcfco 
T&Ll£2tltzt&mmfriZ'&-?T. £fz. S^Falft^^ 
©3{C«fcr?Tft^^nfclE^II#^(CT. ®(6]^«6(C^ 

LT&W't?->&m?mzj:K)mm-rz>. Mttrnz 
fiiiii^S4n. mi (DmrnT-mtitzti/zmmzTii-r 

fiSH/t^->$:)iHc}Siii-r^. Sfe, S^BffaltcMbT 

[0022] iA±izmwistz&o\z. ^BFuzmznT 
[0023] ^»J$nfc^-n^-*tiroM*Estc}iis 

[0 0 2 4] H2I2. *^B^<D|^S©^SI<DMfi£«iJ^* 
tiT'*^. d CDS (cjn-f isle, *SI5ifi<O^Sg«, c 
PU (Central Processing Unit) 2 0. fiS®M|3|l{HlSS 

2i. y7>+>^ifiiiwiHiss2 2. m.iz.mrnMm&i& 2 

3. ^dr«J.1iWlHlSS 2 4 . Sil(S(S]M1il?15lgS2 5. 43=fc 
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[0 0 2 5] ifS2 6a. 

ft26b, Slfi?l/>X2 6c, ^EK^<ll^«2 
6 d. m2G¥l^>X2 6e. *2 7^-ft 2 6 f . 
77>+>^S2 6g, :7"7>?&9 2 6 h. JiS/hU> 
X2 6 i . ^d(Slffi2 6 j , BMRffl«2 6 k, fccktf. 

[0 0 2 6] «^tt2 6 a^suwanfc^ 

f-All S17A-f72 6 b. g?l/>X2 6c, "0 
2 6e, iirSj£Jgfl|ft]4K2 6 d. S2 7^-ft 2 6 
f, 77>*>^fi2 6g, 77>^0 2 6h, ffi/h 
U>X2 6 i . £<B[6|«i2 6 j . M0Mltt2 6 k. ft® 
V>X2 6m*«a&U **** 2 7 ±(C<ra»£nS. & 
ffld|SjS§(2. CPU2 0 £$BM?flE]%2 1 iCioTflS 

*3^1HS(6]i&JPlElSS2 5#©<l|Sjft^. 8£l« 

mmmwi9&2 3. y5>*>yw»EK2 2cj:otm 

IStl-5. flE£R»mMfllIlB2 3(2. tHlfflM0lElI&® 

>{fwmwn&2 2-e«, «iawffliiHi8S2 1 ts^raw 

WEIB2 3 0Dfp|jiiP(i^^-1'5>i7 r Ty7>+>^2 6 
geMBU CPU 2 0T«3t«HB«HP*fft»!*^6tt 

[0 0 2 7] -JK±©*lfi©»a©»fPICO»r>T8l 

wrs. aoi*f*&fc*trt42 7*«*«sn*fc. cp 

U2 0I1 ffi(6]MilErtOfiSiIiT ; -^<£ia3lC^-rJ:^ 

c. «»©8»tt©«ws i~s 9k#*ju. -e-n-^n 30 
©**e*sn*«BA**->si#*-r*. 

[0 0 2 8] «H^^->ro«-W*«367-r*<t. CPU 
2 011 ftB/t^-xoJBBJBJfSftftT*. B*tf. 
&IBtK©Mi?ES 1 iC*tUT. S4IC^-r«t^fC. fiSH/ 1 * 

HESHtftt/hS iriMCflHMUF *ft!£-rs. C 
©0iJtr(±. PI. P2. P3, P4, P5. P6. P7 

©BicSSBSftsctictts. &&. ftu©M^s2~s 

9(COlAT*>. «B2rl6|*#«LO-3. |B]tJStCLTfii® 
[0 0 2 9] ttBJfWWSHESftSi:. CPU20I1 

w&rs. «H«ia*<Hi*ft*n*t. ^fliAMfiian 2 

4 & <fc OWMlftlMMHB 2 5 ICtfcoT M— AjWPiSI $ *l 
:/^>*>^W[3®2 2tC e fcoTSS7 l £ifc 

7c. S£*mM9IB&2 3(2. #C<D«SB/t* 

£*mu -t«)jiiaanfciM48i*(=«:i;fc«iatt»3e 
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[0 0 3 0] Et±©«t57«tiftfPtJ:f3, H 3 ICtST <k 3 

\z, a»2 7©$gmnK©B«s i~s 9izn%rt*— > 
tfmxmwznzz. i:\ztjLZ. u±.\zmwi>tz£z>\z. 

mt$.s 1 ~s 9 caiju *n-6n©«**KitB/t* 
->©f8ilJiI#£&ig{fct-3±?(cLfc©T, tfK- 
A«m«*£*©«B/^-»co^TMHfc*fr 

[0031] *7c. ***©#«Ttt, mmvtvmms 

i~S 9£&fT^3J;5lcffiBT£<£?(::L;fc©T. « 

T. Xft-7y b&fo±2l*:ZZ\ttf^mtti2>. 
[0 0 3 2] &±©*KW>#*TW:. fil®^-* 

[0 0 3 3] tt±©3fe«©»Mrtftt. 9 0W5STO 

»^(dS3t3n-st)©-e(2*<, *m2 7©-y--f xmz 
isi;Tcnew©#w*(cKje-r* c t femrefts. 
[0034] *mw<of&2<Dnm<DBmz-o^T 

SilTf*. #3£9!©8S2©3&S6©flSa8-e(2. i5t:*t 

1 ~F 8 1 K#«U -tn-tnwlBJWKdtniif B/^ 
^-^©ISBBJffcBaflsL&St. »B«iJI**fT-r . 

[0035] i6it ffij^ffi«F 1 (c$snrv»5ja® 
>\$— >©— ^j^-na-e^*. cco0ij-m. , &mw$. 

F 1 (C(2 3 0©jSli/t^ — >P 6~P 8#g3g£*lTt/> 
.5. Ctlb^BIt 5I©#(2. 3P2=6510© 

«d<0***#«ET**«. B»«*F 1 COHTtt. 

»»B«?J*«'be<*:*Jfi*»4. P6. P7. P8f* 

-5. for, cpu 2 0(2. je»««f rcov»Ttt. 

[0 0 3 6] 0 7 (C^-r«t^(C. JEJ^m^F 1 , 

F 2t>m&lsX^Z>ta&iZ^T*$?L2>£. 

-X2. £»«*F lK^TftttKaWUfcttB/^ 
->P8^6«t)ifi^ffi«CflFftr*»B^^->P 1 

[0037] *lt. ^-n«p$(2. (aa/^->P9, 

P10. *3«ktK. P12~P1405Ol:oV>Tf?t' 

-a© 1 — ^ )i><n&m$B.Mt>mt5.izuz>£ o \z , •fiSBHH 

^^SrSiR-T^. r©*g*. «Siii©|iia=ibT. «A 

(2. PI 1, P 1 0 . P 9 . P13, P12, P14A« 
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C0 0 3 8] mmmmzm-n>mm<DmiT-tLx 
tt. mj&mmF i. F2K^>-c. swf3~f9 
^fiSBsn. i 8 tc^wL-fcm. mmmmF 

l 7~f l o^ffiiiisn. Eir. ffi^miiEF l 9 ic^fid 
[0 0 3 9] ^WJ;e>(CLT, ^T«J§^Sa^Fl~F 

8 i izrmrmmfjiffimMfrtf&feznzt* cpu2 

Ofi. fitHi!li»[HlStr2 1 K2*LTfi4r£i2ID. *t$n 

[o o 4 o] mwmmfimi&ztizi:* w^i^fc io 
f-A^ffij^ti-sttttc. y7>^>^©j'fa?iiiss2 

2(c«fcoT^S:^J?af$tioo. fiE/^-XTDffiiii 

[0 0 4 1 ] m 5 ICtkTJ; 5 Id. CftpgitRW 

f*5£>*gJBMiBlt£F 1 ~F 8 1 (CS7t/1^->^«Ii)c^jli$ 
n&C<hlC&£. U±lZ$&WLtzJ:z>\Z, *%W<DWi2 20 

ronasro^rti, ^tSj^HES:aS:ro^«^cF 1 ~F 

mmit^n-ot^ &n-rz>&o\zi&mykm*:nft-rz> 

[0042] ua. ax±.<Dn)&<D&m-c\t. Slf-^ 
&m&<Dmmmmz5r&i l tzmzmm-tz <£ ? \z uzt 

A*, filSIifiiJiailHlSS 2 l»Cj;oT*m2 7 $r{gi®WfC?gSc 
[0 0 4 3] MfC, &L±V>nm<DBmT'l*. -AOffiW/t 

?->\z&m-tz>wuz. &mmzfcCTmmmm&&ife 

^{k-r^ct^'niHgt^-sroT. mfe&fffl<D&3zizmz> 
Mf&&&m-f2>z\tiz<kK). gi^&mmt-rzzii&iii 

[0 0 4 4] mmz, EI8*5<k^|ii9 Sr#Ba,L.-c. *3g 

*5=fctfSf§2 (r>3km<nKm\z&^T%nznz>7 to 

Ca)7n-fv- hrfmi&ZtlZt. £kT<F>Z.T>yZftf 

[sio] cpu2 0(i. mwT-zzxjj-tz. 
[s i i] cpu 2 ott. (srfiim^^lSScoMWw^ 
mzftmtz. 

[si 2] cpu2 0fi. fluHsUSc^^h-r^fSc 

i £«fctf&i!St j «-?-n-s-'n^ 1 tcj/jMS^-r-s.. 

[si 3] CPU20&, ^tcfi5iii-r^ffiii/^->s 50 
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[si 4] cpu2oii m i &mv>mmvi(Dmm<Dm 

[SI 5] CPU2 0I1 ©fit* 1 >^u 

[SI 6] CPU20I1 ^itl©IM©iai:* 
Z®-£HZl,t7>Tv7S 1 4KBioTIH3S©fflJl£l§9jI 

-en^o^tcttx^-yys 1 7\zmts. 

[SI 7] CPU2 0I1 ^SCi<DMS:l^<>i7>J 

[SI 8] CPU2 0I1 g& j (Dfi£ 1 KFIISjrf 
-5. 

[si 9] cpu2oii *mm<Dmmik<DM®tfi3ztz 
tf&rzfrm^miZL* #?E-r-5«^{c{ix^«yys 
2oicii*. tnswom&izn&m&mT-rz. 

[S20] cpu2oii, sg i mEommvtmmz&M 

Vtz'&. Xf7^S 1 4fCittJ. 

[0 04 5] 1911 #f£BJ3cDSg 2 WHSSW^ffitC^ 

[S3 0] CPU2 0I1 itS^-^SrA^-TS. 
[S3 1] CPU2 0I1 <!(6j^S:1SSc<Dte®fiS^tC 

[S3 2] CPU 2 0H. S!LIllElS:S:^^>h-r-5SSc 

i . j £-e-n^-*n 1 ic?j^sS:«-r-5. 

[S3 3] CPU20IJ, wzfewt&mmrt? — >s 

[S3 4] cpu2oii as i sm<Dmmmm<Dmm^ 
?-><»mmMfct:ik7£-rz>. &*s. fiSHmrr-cDife;^ 

*<« t> $g n © * MttffiHM J* i t TS*?r *> . 

[S3 5] CPU2 0IJ. Xtv7S 3 4 (Cfc^Tft^ 

[S3 6] CPU20B, ^S: j ODftS: 1 >i7 U 

[S3 7] CPU2 0H ^ i #B<D£fl£igJS£tC*«SiIi 

^icHx^-^ys 3 5icmo. -enwn<7)i»^<c«7.T- 

7^S3 8tCittf. 
[S3 8] CPU2 0H Xft i ro{i$rlfc*lt-r>i"J 

[S3 9] CPU2 0H £R j izmi ^IS^T-S. 
[S40] CPU20I1 *filiii©^Jggfi^??l5:-r-5 
ftt5A>£fJ£U ffftt5«frl:fJXr-^S 4 1 (Cit 
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[S4 1] CPU2 0B. JSi#soffi»l«i:»lit 

[0 0 4 6] 

CT«ftl»«eifc3rr*«El6l»IIB«JE*8ki. fiSHI©^ 

KJfel»lll*3t*ftCJ:oT»*anfc*«l»nilK:T*t» 
K:J#l/T«H/t^—>*«^llk:J:0»Ii|-r*»BI*» 

[03] ^%m(omi<onm<Dmmz^n^mm^—^ 

[04] 0 3{C^TMIfftttco«g^tC}a®/1^->^-^J 
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[0 6] B5ic«-r*i»«*K:»iBans»B/^^ — > 

CD — 0<IS:STI2T^^o 

[0 7] H5t«T2-p<D«*««»C»BSn*«ia^ 
* — ><& — 0j £ "T 0 T * * o 

[0 8] *«wofBio>*ll©»IBfc:»*"r*7D— 5 1 
[0 9] *55W©*2 0!)|llB<O»IBJc»*-rS7n--3 : - 

[010] m^e-A^iHifiioa^s^rHT*^.. 

[011] *ftWM*KW"r*BT**. 

1 -«A«*#W¥ft. 2 -ffiMJ*tfett¥tt. 3-SE 
*HMBftft#S, 4 2 0-CPU, 2 1- 

JiBiOTlElSS, 2 2-^7>*>^*JWIhIK. 2 3-1 
ffiHSBBMWIsIK, 2 4-i«lRl»]W0B. 2 5-BHBIrI 
jHfflUsKS. 2 6 y A, 2 6a»-tm 2 6 b— JR 
17/1-ff, 2 6c"J!lfifl/>X 2 6d-nl* 
20 jftj*flfll«. 2 6e-JB2(E9l/>X 26 f -12 7 
2 6g-^7>*>y*. 2 6h-^7>^ 
3K0. 2 6 i -IB/M/>X 2 6 j -9]<BJ6]1R, 2 6k 
-iffllRl*, 2 6m-ffll/>X, 2 7-^XA 
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